Ion chromatography for rapid and sensitive determination of fluoride in milk after headspace single-drop microextraction with in situ generation of volatile hydrogen fluoride.
In this article, we report a new method that involves headspace single-drop microextraction and ion chromatography for the preconcentration and determination of fluoride. The method lies in the in situ hydrogen fluoride generation and subsequent sequestration into an alkaline microdrop (15 microL) exposed to the headspace above the stirred aqueous sample. The NaF formed in the drop was then determined by ion chromatography. The influences of some crucial single-drop microextraction parameters such as the extraction temperature, extraction time, sample stirring speed, sulphuric acid concentration and ionic strength of the sample, on extraction efficiency were investigated. In the optimal condition, an enrichment factor of 97 was achieved in 15 min. The calibration working range was from 10 microg L(-1) to 2000 microg L(-1) (R(2)=0.998), and the limit of detection (signal to noise ratio of 3) was 3.8 microg L(-1) of fluoride. Finally, the proposed method was successfully applied to the determination of fluoride in different milk samples. The recoveries of fluoride (at spiked concentrations of 200 microg L(-1) and 600 microg L(-1) into milk) in real samples ranged from 96.9% to 107.7%. Intra-day precision (N=3) in terms of peak area, expressed as relative standard deviation, was found to be within the range of 0.24-1.02%.